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(57) Abstract: 

PURPOSE: To provide a method of forming a 
semiconductor device wiring structure which is capable 
of lessening a lower conductor region in sheet 
resistance, restrained from increasing in contact 
resistance and junction leakage, and set excellent in 
barrier properties. 

CONSTITUTION: The wiring structure of a semiconductor 
device is composed of a lower conductor region 18 
formed on a semiconductor substrate 10, an upper wiring 
layer 32 formed on an insulating layer 22b which covers 
the lower conductor region 18, and a connection hole 28 
which electrically connects the lower conductor region 
18 and the upper wiring layer 32 together. A single 
crystal CoSi 2 layer 20 and a single crystal TiN layer 26 
are formed on the base of the connection hole 28 facing 
the semiconductor substrate 10 in this sequence. The 
wiring forming method, includes a step wherein a single 
crystal CoSi 2 layer is epitaxially grown on the base of 
a connection hole and a step wherein a single crystal 
TiN layer is epitaxially grown on the single crystal 
CoSi 2 layer. 
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tt5^1)=>^IWi0J:i:, ^5feco^r&icS^ 

7^ y-^ • KU-W V|B«^^J*STS^|{*:^«1 8 
-100] tm&birZ>Zk&-T?%Z>o 

[0061] [j:m- 310] m^s y— ^ • kkv 
^^5tii^« i 8 (Dmmcm&MiC o s i 

40 2 f 2 0^r«f^ ^cOX^t>, HKW1CO [II- 

110] kmmk'TZzk&'eZZo 

[0 0 6 2] [TM- 3 2 0] tcom, ^eTpC o S i 
j20(O.l:l:MTiNi40«t^ 



i3oj \zxmn^t^^m^"7 ^^n^rn\ nwitit 

C o S i Jtf 2 O^flul^/dc^HfcO^fiftftKISrPfe^ 
^iC. HCKCVD?iiiaoTW,C ( .Si ; 
1^20 hiCiit^ftV.T i Nl^4 0?rML, W-ttT, fdico 
SO ® J* i 1 ^ 1H i'h', T i N W 4 0 A £:Mh%~'4~ I '/] H t |t £,V , l lf ', 
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(8) 




&m*Y-7 7 8 7 8 8 



t i Nm^m^n-^x^xn, sms&t iNi40A 
nmo&tiL mz.t£m j Mm%i&i 2) ±^±ta>=^ 
t e * * v- /w&S l ^ v M&^tfs £> 5 tiK w <r> t\ m & 

[oo6 3] i&m*$<r>iM.m&nmm2<o ns- 2 2 

0] X <0 hm< -T^r. tiaot, TO'lTiNl4 0 
^^eThCoS i : |20 hl'ff^^tK ftfeco 

k&m* Ll^c TiN|40, 4 0 
A<^/&&^£r, WZ-Y£&T<ob&9 b-t&zktf-?* 

£<> ffi, ii«w^rcoSij2oi©i 

[3S 1 fi)tRa»©^] 



6/0. 8 seem 



T i C l 4 /H 2 /N 2 =2/2. 

7 5 0° C 
0 . 5 n m 
6 . 6 X 1 0 4 P a 
2 . 8 k W 
5 0W 



6/8 seem 



T i C 1 4 /H 2 /N 2 = 2 0/2 

7 5 0° C 
7 0 n m 
0 . 1 2 P a 
2 . 8 k W 
5 0W 



4 0&&t&&C o S i JI2 0<D±^J^^^ tecotg 
«Hfc^fiT i Nig 4 0A«$H5. 
[0 0 6 4] [IS 3 3 0] ^Ot, Wv^b^ — 

j^rflT i N/14 0 AfcUfcfeU EJlftSUi: Lt^^ 
|TiN«4 0A^f o K^^^^^>^£D^#$r. 

: BC 1 3 /C 1 2 - 6 0/9 Osccm 
: SOW 
: 2 P a 

[0 0 6 5] [Ii- 3 4 0] mmmi<D [X*M 

-120] t mm\z.^ ±m^mmm 2 2 a, 2 2 b &m 

/t£Lfc#, »I2 2A, 2 2 B(-Pfln§P2 4 

U -r^>ftA^troT^^^^^L. 1 0 5 0° 

[0 0 6 6] E - 3 5 0 J &l 'MMM 2 CO [ X 
ffc-- 2 4 0] ifnUHiC ^^■y / /tel:tTi^«)f. 
£ 3 0 n m<D KiffiW 4 2 £rftf] I i ft: 2 4 teistfl&tikM 2 2 
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T Kite iff 4 2 hlcA 1 1 %S i 7)^/#&m£ 5 0 0 n 
m<n_Uigfi#§Ug4 4 ?rJf^t6o -^co^ 1 CO 

[T.fi-15 0] £fiJ]$t(^ kyX h^^-^V^t/ 

K^7-r^-y^>^^fri\ >.^B2i^«4 4 Kite/if 4 

[0067] wx. ^m%te£Li^Mmmz.m^$t& 
m LtctiK -^m&^tit><n'Mffi.$Mcm7££iiz> h<nx 
10 itftw nmm^xnwi,tc&m&ft^mmzm^xh 

[0 0 6 8] M22A, 2 2B(2. S i0 2 tBP 
S G<0#1^^*?-££W(C^, PSG, BSG, AsS 
G, PbSG, SbSG, S i N^cD4£fcP0D#6 

j^ta^t^-et^o T/v^^iyj*%kumWPcb^x 

A 1 - 1 %S i ^Wcfc* *fiA 1 , fc£lM*A 1 
Si-Cu, Al-Cu, Al-Ge^Al^M^ 
If 51 t^-C#So 
20 [0 0 6 9] HJfe^JllC*5ttS^?L(7>^^&$r^ 

m*>. mm&n^^^x, WTiNi2 6^- 

i NI 2 6X(CA 1 - 1 %S i a>P>J5E£J££ 5 0 0 n m 
<0±SBBJ»S3 2WmtiaoT, -bSBBMUg 

[0 0 7 0] *^*>*te(;iJ;5#ffi<DJi<^J5fcfci;, -e^ 

3 0 CVD^f iLtlt ECRCVDWmt, 
UCVDM, ^7^CVDM, ^y^^ IP 
C (Inductively Coupled Plasma) ^(O^^^^^M 

M^tix, Tkm-f^x-^mmzmich. ip 

[0 0 7 1 ] ^JfeW)lSUS|llg^J2(CTlft^LfcaeillfflF 

40 &&Xf%<Dmi£J}&$:m&-&t>-&Z>^ bbX$Z> 0 IP 
t,, ^^^ H Co Sij2 Otf^Bl'SM^tSEiT i N^4 

126 ^Jf^LT^it\ 
[0 0 7 2] 4:^<^B2*6flffil*, MOS^h?> ^'x 

[0 0 7 3] 

50 h«^^t^.it^T^, Flo, 
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[0 0 7 4 ] Lfj^h. 



(9) 
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^ffl¥7 78 7 88 



[0 0 7 5] MC, f^MffiliMiCoS i 2 
[0 0 7 6] V£$k, ^S&tfM^T i Nl^^ 

sai»#5Si-*5v^T(i*jieaT i nji 4 o a^ie^^ l 
m i ] mmm i »ga£§M#}t£r^t\ ^tt^sco^ 

[Hi 2] HlSflf!Il<Z>Baitft^^&«>#X©S:iftW-r5fc 
[EI 3] E12t;i3l^#, (DiBi»^^&<Z># * 
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20 



[EI 6] &*<r>$mM}£b'&<D&TM&&W1-Z>tiiib<r> 

[[§17] ia 6 icai ft&<D&mi&mjjm<oftj:u 
i o ^mitmm. 

i 4 h®^ 

i 6 mm k^*-— a- 

1 8 TJiMSS(*:«i* 

2 0 MCo S ijf 
2 2 A, 2 2 B W^M 

2 4 ^P^P 

2 6,4 0 $M£,f| T i N/1 
2 8 

30 -^yri 

32, 4 4 ±mmmm 

4 oa i Nmfrh&.z>mmi$ 

4 2 Tflfi® 



[Ell 1 



[E12] 



cmmi ) 



30 3? 



22A 

22B / 28 26 



'--/-[ 



20 26 



(A) 



[Xffittll «*Ifg] 

16 14 



18 

4 ^ 



C B) 



i a 





16 14 



20 



^1 2 
-1 O 



CO 



22B 





(51) Int. CI. 6 aRBUfE# Ff F 1 

H 0 1 L 21/768 

H 0 1 L 21/90 



B 



